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D Q F ~ L  i i i i r , I  
Arizona Corporation Commissioners and staff 

1200 W. Washington St. 
Phoenix, AZ 85007 

Docket Control 2013 jupf 21 Fm ? 2 1  

Re: Or. David Carpenters' Testimony 

The Expert preliminary testimony of Dr. David Carpenter was 
presented at the Maine Smart Meter Appeal. 

Dr. David Carpenter's 29 page Curriculum Vitae can be viewed on 
line follows the information I have here included, as EXHIBIT A. 
A Reference List, EXHIBIT 8, on Reported Biological Radiation 
(RFR) at Low-Intensity Exposure Levels (Cell Tower, WI-FI, 
Wireless Laptop, Wireless Utility Meters 'smart meters'); and a 
series of informative charts: Reported Biological Effects from 
Radiofrequency Radiation at Low-Intensity Exposure 
can also be viewed on line at the following website. 
http : //www . mai necoa litiontostopsmartmeters .ora/w p- 
content#ur>loads/20 13/0 l/Exhi bit-4-Carpenter- Web. pdf 

A brief description of the "IO" Person Complaint" with the Maine 
Public Utilities Commission [WC], the 10/31/1 I, Complainants 
filed a Notice of Appeal to the Maine Supreme Judicial Court, and 
subsequent events, can be viewed on the following website: 

http ://www.mainecoalitiontostopsrnartmeters.orq/20 13/02/introd 
uction-to-our-Duc-filinqs-of-expert-and-lay-witness-testimony/ 

Please Ban Smart Meters Immediately: before further harm 
is created by this monstrous technology! It can only get worse! 

Respectfully submitted on behalf of a safe, sane and responsibly 
humane decision by the Arizona Corporation Commissioners. 

Patricia Ferre 

Anzona Corporation Comrnts~i~!r 

JUN 2 'I 2013 
DQCKETEr * 
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TESTIMONY 
OF DA VID 0. C M E N T E R ,  M.D. 
MPUC lbcM Ns. 201140262 

Please state your u m e  and business address. 

My name is David 0. Carpenter. My business address is: 

Institute for Health and the Environment 
University at Albany 
Five University Place. Room A2 17 
Rensselaer, NY 12 144-3456 

Brieily state your ocmption, educational baekgrouad arrd current 

em ptoy ment. 

I ani a public health physician and professor, with a medical degree hin Haward 

Medical School. I have held various positions in the public health field. My 

current title is DhGtor of the Institute for Health and the Euvironnieiit at the 

University at Albany and Professor of Enviroiuneiital Health Sciences within the 

School of ]ttublic Health. In addition I am, aa Honorary Professor, Queemland 

Children's Medical R e v h  UNt. University of Queendand. Brisbane. Australia. 

, Foimwly, I was the Director of the Wadsworth Center for Laboratories and 

Research of the New York State Departnieiit of Health and the Dean ofsthe School 

of Public Health at the University ofAlbany, while remaining employed by the 

New York State Departmen1 of Wealth. , I  assumed my current psition in 1998. 

I served as the Executive secretary to the New York State Powerlines 

Project in the 1980s, a p r q p n i  of research that shwd that chiidren living in 

homes with elevated inawetic fields coming h m  powerlines s u f f d  from an 
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elevated risk of developing leukemia, and that electromagnetic field (EMF) 

exposure altered a variety of responses studied In animals and in cellular system. 

After this, I became the spokesperson on EMF issues for New York during the 

time of my employment in the Department of Health. 

Attached rls Exhibit A is m y  cuwiculunz vitae. 

Are you a member of any professional organizations? 

I participate in many international, nationai, state and local orgmiaations and 

committees a5 listed in my cswricidum vitae along with the Honors, Awards, and 

Fellowships I have received. 

Have you authored any papers or journal articles? 

I have authored over 350 majoripublicatiorms in peer-reviewed scientific journals, 

have edited five books and have numerous other publications as listed in m y  

related to el&mmalpaetic fields and radio freqlreney waves in tbe 38 MHz to 

380 Gffi range (WF"). Identify any studies or ptrblished writings on the 

17 subject. 

18 I have published several reviews and have edited tiw books on thk Biologic 1 

19 Effects af Electric and Magnetic Fields. I am also a CwEditor and a Contributing 

20 Author of the Biohitkative Report.- A Rationde for a Biologicu&based Public 

22 wv.bioinitative.org. This report was fmt published in 2007, mid has just now 

2 
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2 

h e n  updated in 20 12. The BioInitintive Report documents bioeffkcts, adverse 

health t$t&ts ad public health ConGIusions about impacts of electtomagnetic 

3 radiation (electromagnetic fields including extremely-low frequency ELF-EMF 

4 and &ofreqmy lmiotorvave or W-EMF fields). I will arefer to specitlc 

5 

6 

sectiomof tbe r w  whreappropriate but I also reference the entire report as a 

c=oIupreheasive and up-to-date r&ew ofthe sci~ntifk informatimi on this subject. 

7 

In 2009, I was invited to pr"esentf to the President's Cancer Banel on the 

9 

10 

siiqiect of power line and radioti-equency fields and cancer; and have also testified 

m this issue before the U&&i States €buse ofRqmsentatives. 

11 Q. Are you €amiffir with peer-reviewed studies-addressing tbe bhfogicd effects 

12 of &posupe 40 law-kvel RF, and W r  potemfirl: health effects? 

13 A. There are m i y  peer-reviewd studies reporting biological effects and health risks 

14 

15 

related to low-level RE expure. A coniprehaisive listing of these publications is 

fmid in the Biuinifiative Reprt, which hcludes both positive and negative 

16 , research studies. in thistestimony, I will not fist p-reviewed publiatioiis dated 

17 prior to 2 0  or any covered by gublicatims that are systematic reviews of ineta- 

18 

19 

analyses reported after that time. I will focus on human .studies, and only cohx 

briefly the huge number of cellular and anima€ studies. in my judgment the! 

20 scientific results of greatest importance. consistency and rdevance to hunm 

21 I healthare listed 'first. 
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Is there reliableevidence h m  epidemiological studies to support the conclusion 

that low-level RF (below the level at whai h a 1  &cts are confined) can 

cause adverse health effects‘? 

There is consistent evidence for h a m  h m  low-level RF raCtiatkm in 

studies of individuals using cell pliones fa prolonged periods of time, which gives 

a localized exposure io  the ipsilateral brain, audigbry nerve:and id.glarrd in the 

cheek. There have been seven major publications that are either ineta-analyses or 

pooled analyses that evaluate all of the edier literatare, and most frnd statistically 

significant relations between elevated expostwe to radiofkquency diaticm from 

cell phones and increased r&k of brab’cancer. .I will alsa discuss severid recent 

individual studies on cell phone exposure and some relevant studies on radio 

transmission exposure. I will refa freqwenSy to the odds ratio -(OR) or risk ratio 

(RR). These are statidcal analysis terms that are used to deterniiw-whether or 

not results are statistically significant. The standard we is to give an ORt -or RR 

followed by the 95% cmiidence-intenraI, Thus, ifthere is no differencehetween 

the ‘‘exposed“ and %ontrd* jqmhtions, the OR or,= will be f If thenr is an 

elevated risk tbe OR or RR will be grater than 1.0; whereas %the exposure 

I.educes risk of disease the OR or RR will be less thari 1.0; For exposures that 

increase risk, results me cansided to be statistically significant if the 95% C7 has 

a lo\ver bound that is greater than 1, which is to say that here is less than a 5% 

possibility that the result occurred by chance. The seven major meta-analysis and 

p l e d  analysis publications I mentioned are summarized below: 
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11 L, Carlberg M, Sderqvist P, Mild KH. 2008. Meta-analysis 
of long-term =bile phione: use arid6 the association with brairr turnours. 

use €or more tbm ten years gave &OR of 
result would not be considered to be significan& since &exlower bound is 
less than 1.0). For ipsilateral cell phone use for more than 10 year the OR = 
2.0 (1.2-3.4)4hus this mult  is statistkdy SigfjificanG 'since the lower 

* bund is greater than 1 .(I). There was dso a skpificant aswiation for 

Internat 1~ 12: 1097-11@3. In tea 

1 

! acqwtic newom and ipsilateral cel earsask more, but 
no daaion-hr me&ifi@wa. ' 

Kumidi M. 20109. The controvemyabout a psible  relationship 
ktween mobile pbne use and cmxer' Environ H&ltli,PeFspect 1 17: 3 16- 

thecombinedOR= 1.5 (1.2-1.8)forgliomaand 1.1 (0.8-1.4) for 
meningioma. 

c. 
Moskowitz JM. 2009. Mobile phone use and risk of tumois: A meta- 
d y s i s .  .J Clin Oncol27:5565~5572. Reviewed465 publications that 

artd 2&572 ~ ~ ~ o l s .  Risk of developing 
34) for more than ten 

3 324. Reuieweckaarta h m  33 epidemiologiCEil studies and concludes that 

,- . _  

Myung SK, Ju W, M c h i e l l  DD, Lee Y3$ Ksazinet G, Chmg CT, 

1 id. I ' Ahlbrn A, Feyclrting M; Green 4. Kheifet L,i$.av5tz DA and 
Swedlcrw.A3 QICNIRP Standing Committee on Epille'lhiology): 3009. 

.I Epidemiologic evidence On mobile phones and tumor risk: A review. 
Epidenkiblogy 20: 639-652 Comment ththat mst studies of glioma show 
small inured or decreased risk among mxs, 'although a srJbSet of studies 
show apprkci6bIy elevated risks. They thebargue that &here are I 

e. 
phones a d  braiu tu&ms: a review including the long-t&n epidemiological 
data. % Sufk Neurol72: 204-214. Meta-matysistof 1 1 stud2.s; They 
mclude that wing tt cell .@ne fbr more than 10 years approximately 

Khuraaa VG, Teo C, Kundi M, Hardell L and Carlberg. 2009. Cell 

3 doubles the risk of being diagnosed with 8 btaiil tumor (gliaind: OR = 1.9, 
1.4-2.4, and acoustic nemm, OR = t.6, 1.1-2.4) on the ips2lat&ral side of 
the head. 

: f. ' 8  Rep&oli MH, Lemhl A, Roo& M, Sienkimvica Z, Auvinerr A, et 
d. 8 20 12. Systemtic review of wireless phone ilse and brain ,&ncer and 
other,head tumors. Bioelec%romagmtics 33: I 87-206. Meta-analysis of 
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studies shows no relationship between brain cancers and ever use of a 
mobile phone 1 for glioma, OR = t .07, &89- 1.29, based on eight studies and 
use. for one to five years.), but there isq.mrse data m long-term use. Meta- 
d y &  ofowogenicity, tumor promotion and genotoxicitytdudies also 

’ showed no statistically significant relationship betwm FtF exposure and 
genotoxic damage ta brain cells. 

g. Hardell L, C a r l h g  M. HanSs0r;l Mild K: 20 121. Use of mobile 
phones md cordless phones is associated with increasd risk h r  glioma and 
acoustic muroma. Pathophysiology h i :  10.1 0 16/j.pathophys.20 12.1 I .OO I . 
In a review of c m t  evidence they report Ghat 8 m e t a i d p i s  for glioma 
in the temporal lobe, gave an OR = 1.74 ( I  .M-2.8 1). For ipsilateral mobile 
phone twb for 1640 hours or more gave an OR 5 2.29 (E.56-3.37). For 
acoustic neuroma, use for mure than 10 yeas ~ W G  an OR = , I  .8 1 (0.73- 
4-45), and for ipsilateml, cumulative us of tlx sameJdusation the OR = 2.5s 
(1.50-4.40). 

, % 

A partial list of recent research studies on cell phone expsure (not reviews) tue 

listed bdoty: 

a. The~INTEWHONI3 Study Group. 2010. Brain tumour- risk in 
relation to mobile telephone use: results of the KNTEWHON61 international 
caseccontrol study. Int J Epidemiol39:675-694. While ever VS. never 
using a cell phone did not increase risk of brain cancer, there was a 
signifiait OR= 2.18 (1.43-3.3 1) fos use for tal or dohe years, OR=l.82 
(8.15-2.89) for use for 1640 hours or I B O ~  and ORk1.3 1 (9.82-2.11) for 
more than 270 calls, all fbr gliotm No significant miations wdre seen for 
nmhgioma. It shuld be noted that separate INTEWHCBE results have 
been published for Sweden (Lonn et al. 2005. J Epidemioli61: 526-636) 
and Germany (Schuz et al. 2006. J Epidemiol 163 5 12-520). The German, 
but not the Swedish study, reports$, elwated mtescof glioma with cell phone 
use for more than 10 years. 

b. I 

1 Flation to mobile telephone use:Results ofthe INTERPHONE 

wing it c d  phone was not associated with elevated risk. nar was ilse for 10 
yeqs,or .more. For more than 1640 h a m  of use the OR was 2.79 (1.5 1 - 
5. I 6). 

* 

The 1N”HONE Study Gmup 20 1 .I ACOustic neuroma risk in 

~ 4nt.erntjtirnalease-uontrol study. Cancer Epi&mb135: 4 5 3 4 .  Ever 

q.. : Larjavaara S, S h e  J, Swerdl-ow A. Fey&- M, Johansm C, et al. 
20 1.1. Locatiora of glbm in relation to mobile telephone use: A case-case 
and case-specular andysk~ Am J Epidemiol 174: 2 4  1 Envdgated 888 
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gliomas &om seven European countries (INTERFHOM data) to deteimine 
whether tlie gliomas were located on the side of the head whae the cell 
phone was regularly used. They found an elevated. but not significant, 
relationship in case-case analysis, but no dif%mm in the case-specular 
analysis. 

d. ~ Levis AG. Minicuci N, Ricei P, Gennaro V, Cbbisa S. 301 1. Mobile 
phoiies and head t w n m .  The discrepancies in cawe-effect relationships in 
the epidemiological studies - how do they arise? Emiron H d t h  1059 doi: 
10.1 186/1476-869X-I 0-59. When studies that were blinded, fiee &om 
em>rs and bias were w m i k d  cell phone use fm rnore.than ten years 
resulted in a near doubling in ipsilateral glioma and amitstic neuroma. 

e. 
Mobile phone use and brain tumors in children and adolescents: A 
niul-ticenter ease-control study. J Natl Cancer Inst 103: 1264-1276. 
Studied all qhildren between age 7- 19 with a brain tuinoc in four European 
countries. OR for regular mobile phone users was 1.36 (0.92-2.02). and for 
those using phones at least five y m  was 1126 (0.70-2.28). Thus, rates 
were elevated but not statistically signifimt and there was no evidence of a 
dose-response relationship. However, for inore than 2.8 years subscription 
the OR = 2.15 (1.0 
comparing users to noli-users, There were highly significant ORs with time 
since fmt use. culnldative duration of subscriptions. cumulative duration of 
call and cimulative number of calls, and these were found on both ipsi- and 
contstrlateml sides.ofthe head. This is important, siuce the evidence for 
elevated risk only ipsilateral comes fkom data only on adults, and other 
evidence indicates greater penetration i 
less, the authors conclude that this study provides no support for a 
relationship between cell phone use axid-brain cmim in ehildren and 
adolescents because of the failure to fmd a dose-response relationship. The 
conclusions drawn in this study have been questioned by Soderqvist et al. 
(Environ Health 20 1 1. 10: 106) on the basis of the fact that individuals 
using cordless phones. which generate comparable RF exposure to that 
froin cell phones, was included in the "unexposed" category, and that 
among the faur countries studied ORs for Den-, Sweden and 
Switzerland were 1.73, 1.49 and 1.69, respectively. while that for Norway 
was 0.5 1. They suggest tiiat this may reflect some methodological 
difference or bias. 

f. Cardis E, Armstrong BK, Bowman JD;Giles GG, Hours M. et al. 
20 1 1. Risk of brain tumours in relation to estimated RF dose ikom mobile 
phones: results from five Interphone countries. Occup Eoviron Med 68: 

Aydin D. Feychting M, Scliw J. Tpes T, Andersen TV, et al. 201 1. 

.29),-and almost dl ORs were elevated when 

e braih of a child. None-the- 
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63 1-640. ORs for tumours in the most exposed past of the brain in those 
with 1Dt years of mobile phoneuse were 2.80 (1.13-6.%), nnd were 
significantly elevated after 7 years of use. The pattern for meningioma was 
similar but the ORs were lower. 

g. Frei P, Poulsen AH, Johansen C, Olsen JH. et al. 20 1 1. Use of 
mobile phones and risk of brain turnours: update of Danish cohort shrdy. 
BMJ doi: 10.1 136/bmj.d6387. Used the Danish cancer registry of3.8 
million persons. There were 10,729 cases of brain m between 1990- 
2007. No increased risk of brain tumors were found among cell plione 
subsmibers as compared to non-subscrib. However, cordless phone 
subscribers were m t e d  4ts non-cell phone t.wers in this study. 

h. 
wireless phones. heredity and ionizing radiation. Pathophysiology 19: 243- 
252. Reports on two case-control studies of I 148 glioma cases. They find 
an OR = 2.9 (1 -8-4.7) for ipsilatecsl use of mobile phones for more than ten 
years. For use of cordless phones they find an OK $= 3.8 ( I  .8-8.1) for 
ipsilateral use for more than 10 years. ORs were higher for high grade 
gliomas. Risks were highest among those under age 20. 

Carlberg M, Hardell L. 2012. On the association behvwn glioina, 

, 

There 83.e several 

persons living near to AM or FM radio translllissbn towers or cell towers. While 

most of these studies report elevations in rates of cancer, ;their assessnient of 

exposure is limited only to residential proximity to the towers, which is not a very 

exact monitor. None-the-k, t&ese studies are significant because they directly 

monitor rates of human cancer. ' .They also suggest that leukemia is the cancer of 

greatest cmcm when the whole body is exposed to radisfieqtiency radiation, in 

contrast to more localized cancers with localized exg0sw;e;. 

investigating rates of canoef, particularly leukemia. in 

a. Michelozzi P, Capon A, Kirchmayer U, Forastiere F, Biggeri A, 
Bma A. Perucci CA. 2002. Adult and childhood leukemia near a high- 
power radio station in Rome, Italy. Am J Epidemiol 155: 1098-1 103. The 

that the= is a significant elevation of ehiidhood leukemia 
living near to Vatican Radio (Standardized mortality ratio 
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= 2.2, .1.0..4.1), and that thc risk declines with distance away koin the 
I -Iter (p = 0.03). 

b. Eger H, MagenKU, Luscas 3, Vogel P and Voit H. 2004. Eiiifluss 
der rasEcnichen, Nabe van Mobilfmksendanlqgen kuf die Kmbsinzidau. 
Umwelt-Medizin-Gellschaft 17: 326-332. A G m m  government- 
supported study of cancer risk in relation to residence close to cell towers 

a% r@es were sicnJficantly Mgher (OR- 3.38.95%CI -1,3478.25; 
1.05- 10.9 1) for persons living within 400 m than among those 

living fxirther: away fim the towers. 

E.. Park SK, Ha M, Im W. 2004. Ecological study on residences it1 the 
vicinity of AM radio broadcasting towers and cancer death: preliminary 
obsqmtions in .Korea. Int Arcb &cup Envbn Health. 77:387-394. This 
study found higher mortality areas for all cancers and lettkeinia in sonie age 
groups in the m a  near the AM towers. 

d. 
Radiofiequency radiation exposure fkoni AM radio transmitters and 
childhood leukemia and brain cancer. Am J Epideniiol,166: 270-279. 
Leukemia and brain cancer in children in Korea were investigated in 
relation to residence within 2 km of AM radio &ansmitters. There was a 
significant elevation in rates of leukemia (OR = X S ,  1.00-4.67), but not of 
brain cancer in relation to peak, but not total radiofrequency eiposure 4br 
children living within 3, km as compared to more than 20 kin from the 

Ha M, lni H, h e  M, Khn HJ, Kim BC, Ginm YM, Pack K. 2007. 

' 

;.transrrljGers. , '  

Merztmich H, Schmiedel S. Bmack S. Bruggerneyer H,7PhiMipp J. 
et al. 2008. Childhood leukemia in relation to radio frequency 

. ekctromagnetic i%W4n the vicinity of TV and radio broadcast 
transmitters. Am f Epideinioi 168: i 169-1 178. Studied 1,959 cases of 
leukemia an 
relationship 
,traasmitter as w n p d  to those living 10-15 km away. 

controls in G m m y .  "hey did not t-md any significant 
risk of leukemia and living within 3, kin ofa broadcast 

f. Ellion P, T O W  MB, Bennett J, h i e  k, Best N, Brig@ DF, 
2010. Mobile phone base strttioiis and early childhood cancer: case-control 
study. BM3 340: c3077 doi:lO,1136hmj/c3077. Noassociation wtis found 
between risk of early childhood cancers and estimates of mother's e 
to mobile phone base stations during pregnancy. I 

Dode AC, Lea0 M: Tejo FdeAF, Gumes ACR D d e  DC. Dode MC, 
MoFeira CW. Cmdessa VA, Albinatti C and Calaffa WT. 20 1 4. Mortality 

9 
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: by neoplasia and cellularM@wne €mi: statims in the Bel$ Horizonte 
municipality, Minas Gerais State, Brazil. !hi  Total E1~viron409: 3649- 
3665. This study shows higher rates of death from cancer among 
individuals living close to cell towm than among those2 living further away. 
Rates were highest in residences less than 100 m, fall near 
background a 1,,Qoo m. 

, *  . .  

ln suinmary, the ten major ineta-analydpmkd analyses, the rwntJc.11 phone 

exposure studies, and the radio transmission exposum studies provide convincing 

10 

11 

12 

evidence of advertse health effects in humans associated with low-level RF 

exposure. Other relevant evidence of human health effects is disausseci in 

Sections 1 1 and 12 of the Bioinitiative Report 20 12. 

13 Q. 

14 &ect human physiology? 

15 

16 

17 because of the low energy of the non-ionizing of the magnetic 

Is there evidence about the mechanisnls by which low-level RF may adversely 

Some, especially those h m  the physics and engineering coinmunity, are skep?icaf 

of the ability of qadiohquency radiation to alta. human physidogical functions 

18 

19 

20 

21 

s . .  The studies listed below provide evidence thM cell phone use and 

applied low-level radiofrequencyiradiatioo alter the tnetabolism ofthe brain and 

, various clifiical nmsuces in humans. They variety of effects on humans 

including dose-dependent chiages in cortisol &MI alphawnylase, immased brain 

22 

23 

24 and testosterone in males. 

glucose metabofism, dmmk ctymgulation of the cort.wihohmine system, and 

decreases in ACTH, cortisol, thyroid hormones, and prolactin in young femies 

25 
26 

a. 
Pauser G.  2010.,Effects of e x p u r e  to base station signals on salivary 

Augner C. Hacker CW, OWeld  G. Florian M, Witzl W, €€utter J, 

IO 
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38 

Cortisol, alpha amylase aid imrnunog4obulin A. Biomed Environ Sci 
23:199.-207. This was a human eXperimenta1 study with exposure to pulsed 
wave microwave radiation wherein imnlune indicators were monitored after 
five 5O-niinute sessions. The researchers found dose-dependent changes in 
cortisol and alpha-amylase. 

b. Volkow ND, Toniasi D, Wange OJ, Vmka P, Fowler JS. Teland F, 
Alexoff D, Logan 3, Wong C.  201 1. Effects of cell phone radiohquency 
sicenal exposure on brain glucose metabolism. JAMA 385:8U8-8 14. In 
healthy prticipts and coinpared with no exposure, 5Q-minute cell phone 
exposure was associated with itlcreased hmir~ gluco: me&blisrn in the 
region closest to the antenna. This shows direct effects of RF radiation on 
the brain with cell phone use. 

c. Buchner K. Eger H. 20 1 I : Changes of clinically impokant 
neurwmitters  under the influeace of modulated RF fieth - a long-term 
study under real-life conditions. Uni~~l~-Medizin-Gesellschaft 24:44-57. 
There was clear evidence of health-relevant effects, including an increase in 
sdrenalim and noradrenaline, and a subsequent decrease ia dopamine in 
’people living near to 8 new MW-emitting ba& *tion. Levels or 
phenyletlaylamine decreased and remai&d decreased, indicating chronic 
dysregulation of the catacholmifle system. Clinkally dwumefited 
increases in sleep problems. headaches, dizziWs, concentration problems 
and allergies followed the onset of new microwave trmsniissions. 

d. Eskander EF. Estefar.1 SF. AM-Rabou AA. 20 I 1. How does long 
tern1 exposure to base stations and mobile phones affect human hormone 

Clin Biwhem 45: 157- 161. Measured hormone levels in 82 
mabile phone users and 20 controls over a period of6 yem. Keprt that 
there were decreases in ACTH, cortisol. thykoid h;omones, rtnd prolactin in 
young fmales and testosterone inmales. There was no-change in serum 
progateme in.females. but in older females pro1 
exposure. Exposure &om cell phone base statim 
significant decreases in ACTH and cortisol., 

The following studies repart changes in male fertility and 
associated with cell phone and low-level RF exposure. 

incfetwd with 

ive system 

a. Wdowiak A, Wdowiak L. Wiktor W. 2007. Evaluation of the effect 
of using mabile phones on nide fertiliity. Ann Agric Emiron ,Med 14: 169- 

- 3 172. Among Polish males with an infertility probiern there was “an 
increase in the percentage of spemj cells of abnormal morjhology 
associated with duration of exposure to waves emitted by the GSM phone. 
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It was also coofjmecl that.adeaeaseh the percentage of sperm cells in 
vitalpxqgressing motility in the semen is correlated with the fkquency of 
wing mobile phones 

b. 
of cell phone usage on semen analysis in men attending infertility clinic: an 
observational study. IF& Stmil 89: 124- 128,. “Use of cell phones 
decfmes the semen quality in men by &c&asing the sperm count, 

viability, and noTmal mrphology. The decrease in sperm 
,parametem was dqxmdtat on the duration of daily exposure to cell phones 
awl ,independent of the initial soenen quality.” 

Agarwal A, Deepinder F, Shma RK, Ranga €3, Li J. 2008. Effect 

I 

* e  .. Riise T. Moen BE. 2008. Wofreqtrency electromagnetic 
fields: male infertility and sex ratio of offspring. Int J Epidemiol23:369- 

Thisis B study of N m g i a n  Navy personnel ehnniically exposed to 
el& on thejob. ’She rahwiaf infertility were related tdevel of 

- exposrpre in a dose-dependent fashion. 

Agmal A, Pesai NR, Makker.K, Varghese A, et al. 2009. Effects 
afgadiofiequmcy electmagnetie waves (RF-EMW) hmcellular phones 
~n hurngq~ ejaculated.senqm: aa in w i t m  pilot study. Fert Stat 92: 13 18- 

. ‘Xadiofkexjuency electromagnetic waym anittd .from cell phones 
lead to oxidative stress in human semen. We speculate tbat keeping 

the cell phone in a trouser pocket in talk mode may negatively afEect 
spermatom and impair inale fertility. 

’ e .  LaVign Condorelli RA, Vicarl E, D‘Adata Ip, Galo&ero AE. 

view &the Iiteratwre. J Androl33: 340-356. Studkb in animals and 
M a n s  show ,that ‘‘RF-EMZ demeases sperm count and motility and 

, ,  2012: Eflms exposure to mobile phones on male reproduction: A 

s . . + .The results sbwed that human sprmatozoa 
ave decreased motility, morphmetric abnormalities 

and, increased oxidative stress, whereas men using mobile phones have 
decreased sperm concentration. dqxeased motility (particularly mpid 
progressive motility), normal morphology and decreased viability, These 

a I abnoydiggs $an to be dkwtly related to&e duratim ofthe mobile 
phone use.” 

. 

f. Awndmto C, Mata A, Sanchez Sariniento CA, b n c e l  GF. 20 12. 
Use of laptop computers connected to in te rn  througb Wi-Fi decreases 
hutnan sperm motility aqd iimmses spem QNA fkagmmtation. Fert Sted 
97:39-45. In this study hupnan sperm were exposed to Wi-Fi from a laptop, 

d were found to show reduced niotjlity after ct fbhour exposure. The 

12 



1 
2 
3 have reduced sperm count. 
4 
5 

results are consistent with other publications (see Agarwal et al., 2008. Fert 
Steril89: 124- 128) that reported that those who use cell phone regularly 

Other evidence of fertility and reproductive effects of low-level RF exposure is 

6 

7 Q. 

discussed in Sectioii 1 8 of the Biuirzitiatnpe Report 2012. 

Is there evidence tlmt sane people niay become hyper-sensitive to low-level RF 

8 

9 

10 

and experience related adverse health effects? 

Electrical hypersensitivity (EHS) is a syndrome of relatively non-specitk 

complaints that me reported to be associated with exposure to electromagnetic- 

37  fields. The niajor symptoms are headache, fatigue, tinnitus, disruption of sleep, 

12 mental dullness and a general feeling of 31 health Wbetber or not EHS exists has 

13 been widely debated. hi spite of widespread repom that up to 10% of the 

14 

15 

population may sutTer from EHS. niost studies in laboratories with blinded 

exposures tie.. the subjects do not know whether or not the fields are applied) have 

16 

17 

not deinanstrated that persons reporting to be electrosensitive can correctly 

distinguish when the fields are on. However, there is increasing evidence that 

18 EHS does exist and can be a disabling condition for some particularly sensitive 

19 persous, although evidence to date is certainly incomplete. 

20 There has been only one report of a completely blinded study of an 

21 

22 

electrosensitive individual that has documented the ability of this individual to 

report symptoms (primarily headache) in the presence of an electnzmagnetic field: 

23 
24 
25 

a. 
E. Marin0 AA. 20 I 1. Electromapetic hypersensitivity: Evidence for a 

McCarty DE, Carmbba S, Chesson AL, Frilm C, Gomkx-Toledo 

13 
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Bioelectromagudies 27: 142-5 50. Sleep quality iniproved and melatoilin 
excretion increased when the transmitter was shut down. 

I f. PreewAW.&urgiow Duunn €3, Fanow SC. 2007. Health 
response af two communities to military mitewe in Cyprus. Occup 
Environ Med,64:4021408. Compared to &dents of a control village. there 
was a highly significant e-s in the repofig ofmigmrine. headache mid 
dizzhess in.residents living mar to military and d.phone luftenna 
systmns, 

g. 
Sauter C, Vam N. 2008. A meta-analysis for neurobehavioural effects due 
to elcxtromagaetic field exposure em&ted by GSM inabile phories. Occup 
Environ Med 65: 342-345. The authors: looked at 19 studiesbfcognitive 
function in cell phone us&s, and found .in the nib-analysis that there is 
avideim for a des& reaction time, altered working mmory and 

Barth A, Winker R Ponocny-Seliger E, MayrhGfm W, Ponocny I, 

. 

4 increased number oferrors in exposed persons. 

Cogrrjtive and neurobiological alterations in ettxtromagmtic hyperseilsitive 

Studies 89 EHS subjects and 107 age aid gender matched cofirtrols. Found 
that discrimination ability was significantly reduced in EHS subjects. while 
iutra-oortical facilitation wa$ decreased in yoimgeq but inad in older 
EHS subjects. They conclude that there are signiticamt cognitive and 
eumbiologid altaattms pointiug to a higher getluine iodividual 

vulnerddity in EHS stzbjeas. 

, . patients: results of a ccrseccontrol study. Psychot #Med: 38: 1 78 1 - 179 1. 

. i. 3..adgmkiM, Frick U, Hausler S. Hajjak G;k;rmgguthrB:2009. 
. Association of timitus and electmniapdc h y p m i t i v i ~ i h i n t s  for a 

shared pthphysidogy? ELoS One 4: e5026 doir 
10.137 i/jo1~mal.p0ne.O005026. TinnituS wcurrence and severity were 
assessed by queitiomaire in 89 EHS and 107 coutrol subjects. Tiilnitus 

, was signifiwtly more ihquent in the EHS group, but there were no 
diBwences in severity or dudon .  They conclude that tinnitus is 
lassaciated with subjective EHS. 

j. 
EtYw@ of short-tern W-CDMA mobile phone base station exposure on 
women with or without mobile phone relazed symptoms. 
Bioelectmmagnetics 30: 1004 13. In a doubliblind, cross 

1 subjects with cell phone-relatt=d symptoms~ and 43 cmwols, subjected to 
continuous. hitemittent and slstam exposme with or without iioise, no 

& 

Furubayashi T. Ushiyania A, Teerao Y, Mmm Y, e% al. 2009. 
I 
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significant effects were found on 
response. 

psychobgkd, co@.he or autonomic 

k. 
findings in patients sutTering from self-perceived elecrtrctmagnetic 
hypersensitivity- (EH6). Bioelectromqhetics 30: 299-306. Monitored 
thyroid hornlone, liver enzymes, hmoglobm hematocrit and C-reactive 
proteiniu subjects with and without EZIS. "Our results idiehtified 
laboratory signs ofthyroid dysfunction, liver dysfunction and ~hronic 
inflammatory processes in small, but remarkable hctions of EHS 
sufferers." 

1. 
radiation in Selbitz (Bav a, cennany)- Evidence of a dose-response 
re1atioiiship.J 3 Umwelt-Medizin-Gesellschaft 23: 2. Reparts on syniptm 
of individudshsed on residential l d o n  and RF measmments of local 
cell phone radiation levels. ''For symptoms as sleep problems, kpressions, 
cerebral symptoms, joint problenls. infections, skin problems, 
cardiovascular problems as well as disorder af the visiml and auditory 
systems and the.gastrohtestina1 tract, 8 significant dose-response 
relationship wa$ observed in relation to objectively determined exposure 
lwels". 

Ddmien N, Ghezel-Ahrnadi D, Engel A. 2009. Blood laboratory 

Eger H, Jahn M. 2 10. [Specific health symptoms and cell phone 

Rdmtson J A ,  Thekrge 31, Weller J, Drost DJ, Pr&o FS, Thomas 
AW. 2010. Low-fbquency pulsed electromagnetic field exposure can alter 
neuro-prwessing in humans. JR Soc Interface 7:467-473. A functional 
magnetic resonance imaging study demwstmted how the neummodulation 
effect of extremely low-frequency magnetic fields influences the processing 
of acute tlimid pain. The study concludes that magnetoreception may be 
more canunoii-than presently'thought. This study wasalready filed in the 
present case as Exhibit C-SE-AQtPA-0043, SE-AQLPA-5, Document 10. 

n. 
2010. Association between exposure to mdiofiequency electromagnetic 
fields ass& by doshetry and acute symptoms in children rrnd 
adoiesmts: a population based t-mss-dmd study. Environ Health 9: 75 
doi: IO. 11 86/1476-069X-9-75. The authors studied 1384 children and 1508 
adlo~escents. with radiofieyuency exposwe monitoredi by a personal 
dosimeter. Sdf-reported statistically significant effects found include 
increased headache (OR 1.50, 1.03-2.19), greater irritation in the evening 

3.33) in individuals8 with gteatex exposures. However, many others 
measures did not lead to statisticaliy significant associations. 

Heinrich S, Thomas S, H e m m  yon Kries R and Radon K. 

i 1.23-2.61) and higker; concmtmtions pr&fms (OR = 1.55,1.02- 

16 
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0. Mohler E, Frei P, Braun-Fahrlander C. Frohlich J, et al. 2010. 
Effects of everyday radioiieqmicy electromagnetic fEld exposure 011 sleep 
quality: A cross-sectional study. Rad Res 174: 347-356. Studied 1375 
inhabitants of Basel with a questionnaire and using a prediction niodel of 
exposure. "Neither mobile phone use nor cordless phone use was 
associated with decreased sleep quality." 

p. 
health effects of exposure to radiohquency electromagnetic fjelds fioni 
mobile phone & statim. Bull World, Health Organ 88: 887-896. ' 

Reviewed 17 publications on non-specific symptonls of ill health fiom W 
exposum lipm mobile phone base stations, and concluded that "Atipreseiit 
tliere is insufficient data to draw firni conclusions about health effits frou? 
long-term low-level expure typically occ~wring in the everyday 
environment ." 
q. 
Rabavilas AD. Papa 
signals on the p300 
auditory Hayling task. J Integr Neurosci 10: 189-202. The Hayliiig 
Sentence Completion test was used to evaluate respiise initiation and 
response inhibition. This study dudes that WI-F osure may exert 
gender-related alterations on n 

r. 
suicidal filings, selfrinjury. and mobile phone use aAer lights out in 
adolescents. J Pediat Psycho1 37: 1023-1030. Studied 17,920 adolescents 
using a self-report questionnaire. "Logistic regression showed significant 
associations ofthe; nocturnal mobile phone uscj with poor inental health. 
suicidal feelin@. and selEinjury after controlling for sleep length and other 
confounders.". . '(A mechanism of the association might be worsening of 
the quality of sleep." 

Roosli M, Frei P, Mohler E, Hug K. 2010. Systematic review on the 

Papageorgiou CC, Houiitala CD, Maganioti AE. Kyprianou MA. 
riou.GN, Capsalis CN. 201 1. Eff&s of wi-fi 

of event-related potentials during an 

Oshima N, Nidi& A, Shiinodera S. Tochigi M, et al. 20 12. The 

35 

36 

37 

38 

In sunwry% sanie sMies,are suggestive of an association, but the reported 

evidence fatb short of proof. h the emtext of exposure to RF emissions from 

miart meters, there is a substantial body of evidence from the peisonal accounts of 

utility customers who report experiencing EHS symptom. This evidence should 

17 



I not be disregarded in setting public policy that will determine whether and to what 

2 

3 

4 

extent p p l e  are exposed to these devices. 

Further discussion of studies of EHS eRhts can be found in Sections 6 and 

8 ofthe Bioinitiative Report 2012. 

5 Q. 

6 A. 

7 

8 

Is there evidence that brain cancer rates have increased in recent decades? 

If use of cell phones causes brain cancer, tlmn one might expect that overall rates 

of brain cancer would show an inerase, si= cell phone usk has g r o ~ n  

enormously in recent ye<m. However, since-use of cell phones is relatively recent 

9 

10 

11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
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23 
24 
25 
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and tlx latency for development of brain cancer following other environmental 

exposures is long (up to 20-30 years). there r&ht  not yet be a clear pattern of 

increased incidence. The followbig studies address this issue: 

a. Central Brain Tumor Registry. of the Unkxl States (CBTRUS). 
Supplemental Report: Primary Brain Tumors in the United States. 2004. 
Hinsdale, IL; Central Brain Tumor Registry of the Unit& States 2008. 
Ase-adjusted CNS tumor incidence w a  18:2 c8ses per 100,000 in 2004, 
but 13.4 casesper 100,000 in 1995. 

b. 
cell phone cmntracts and brain tumor incidence in nineteen U.S. states. J 
Neuro-Onwl 101 502-507. “TI.K effect o t d l  phone subscriptioiis was 
significant (P = 0.017), and independent ofeffkt ofmean family income (P 
= 0.894), population (P = 0.003) and age (0.499). The very linear 
relationship between cell phone usage and bnain tumor incidence is 
disturbing and certainly needs further epidemiological evaluation. In the 
meanthe, it wodd be prudent to limit expo- to all source of electro- 
magnetic radiation.” 

c. 
in brain cancer incidence rates in relation to mobile phone use in England. 
Bioelectromagrietics 32:334-339. “There were no time trends in overall 
incidence of brain canca for either gender, or any specific age groups. 

Lehrer S, Green S, Stwk RG. 2010. Assbc-iation between number of 

De Vocht F, Burstyn I. Cherrie JW. 20 1 1. Time trends (1998-2007) 
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Systematic increases in rates for cancer of the temporal lobe in men.. . and 
women.. . were observed, along with decreases in the rates of cancer of the 
parietal lobe.. . and cerebellum.. .” 

d. Little MP. Curtis RE. Devesa SS. Inskip PD, et al. 2012. Mobile 
phone use and glionia risk comparison of epidemiological study results 
with incidence trends in the United States. BMJ 344: el 147 doi: 
10.1 136/binj.e1147. “Raised risks of glioma with mobile phone use, as 
reported by one (Swedish) study forning the basis of the IARC’s re- 
evaluatioii of mobile phone exposure, are not consistent with observed 
incidence trends in US population data, although US data could be 
consistent with the modest excess risks in the Interphone study.” 

e. Dobes M Shadbolt B, Khurana VG. Jahi S, et al. 20 1 1. A 
multicenter study of primary blain tumor incidence in Australia (2009- 
2008). Neuro-Oneol 13: 783-790. The authors observed an increased 
increase in nialignant primary brain tumors over the period 2000-2008, but 
cannot detetvliiie whether it was due to ingroved detection, diagnosis or to 
a true elevated incidence. 

f. 
phone use and incidence of glionla in the Nordic countries 1979-2008. 
Epidemiology 23:301-307. ”.No clear trend change in glioma incidence 
rates was observed. Several of the risk increases seen in case-control 
studies appear to be incompatibfe with the observed lack of incidence rate 
increase in middle-aged men. This suggests longer induction periods than 
currently investigated. lower risks than repomd from some case-control 
studies, or the absence of any association.” 

Deftour I, Auviene A. Feychtbig M, Johansen C, et al. 3012. Mobile 

g. 
who are diagnosed with the most malignant form of brain cancer 
(glioblastoma) has almost doubled over the past ten years. 
(http:llwHlw.cancer.~yh~erlnyhedsartililer/20 1 2lw4/Kraftig+stigning+i 
+hjernesvulster.hhn) 

The Danish Cancer Society recently reported tliat the number of men 

Further discussion of the reievance of brain cancer rates to the debate about the 

37 

38 

association between cell phone and RF exposure to cancer is found in Section 11 

of the Bioiriitiative Report, 2012. 
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1 A. Theis- set bythe IFS Ettcferaf C&un- Commission (FCC) 

and most internatha1 government and nonqywermnent organizatioras are based 

on the fallacious msuniption that there are no adverse human health skffects fiom 3 

5 

6 

7 

provide no pFotection whatsoeveragihgst non-thermal effbcts of RF. 

Some biolqgkd effects atre known to occur at several hundred thowand times 

belaw the FCC. p b k  eayposwe guidetin& and the fimilar gbidelines of Health 

I O  

11 

12 

Wth Canada's Safety Code no. 6 applies to &minute avemging. There is no 

evidence that.aumging exposwes over ~ n e k  q p p r b t e  for a k s h g  inaxirnm 

13 

14 ' Furthersncwe,cthiese limits he b&*m the incomwt hiologkcal assumption J 

15 

I 6  

exposure limits to lowlevel RF. 

that body tanpemtures must increase atttbast 1'C to lead to potential hiobgk%l 

impacts and the impacts of absorbing IW within the band of the electromagktic 

20 

21 

22 

disruption". These limits also do not &einto account the accepted-biolt@&il fact 

that every enzyme: system in &e budy is exquisitely sensitive to tenipraturk and 1 - \ <  

may incl.etlse>a&vity by even a fraction of a degree increase in teinper What 

21 
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FCC public WMW radiation eqoswre guidelines (and cheximilar Health 

Canada Safety Code no. 6 guidelines) are based on she height, weight a M  stature 

of n 6-foat &dl man,.not children or adults of smaller stature. The guidelines do not 

take into accBuDt the unique susceptibility of growing children :to RF/1wW 

radiation exposures. Since children are p i n g ,  their rate af cellular activity and 

,division is more rapid, and they we at a greater risk fm DNA daniage .and 

subyequent cpu1cm. 

qccurrin@, well into the @enage years. such that the neurotogical impaimrents 

prdictahle by the extant science may hare great impact upon dmetopment, 

and development efthe central newom sjtrtern: is still 

cognition, learning, and beliavior. 

Q. Have you mviewied the joint&&imtmy of William H. Bailey, PL.D. and Yakov 

Shkoloikov,, Ph.D., dated September 19,2@12? $ 1  

A. Yes. .> 

Q. hi $their testimonyy Dt. Bailey and Dr. ShkellrWv cite a rem by the 

ICNIRP Camamittee, which.cotrcluded that "the bed in the acanmalated 

evidem is increasingly against the hypothesis tlr;at:mobile-pltone :lure muses 

A. .I strongly disagree. The weight of evidence indicates that mobiie phone use is 

assmiqted with eleyated risk of brain cancer which beeomes appar- after ten w 

22 



1 more yeam of inbmsfve use d occm primarily on the side of the head wh&e the 

2 

3 

4 

iaser lol& $isflier phonethe sajority&the %be. There7is eme@hg evidence that 

younger people are at greater risk than older individud e great majority of the 

nieta-matysm that have beeu published on the subject demnstrace a statistically 

5 

6 

sipificantdevatim in rates of brain cancer withllong-tem eel1 phone use. This 

statement bf Bailey 8Etd Shkolaikov is simply not true. 

7 

8 

It is necessary to comment on the WMRP report, as wli ag on the UK 

Advisory Group on' Nou-Xomising Radiatioia (AGNIR) eepart, published 

9 

10 

11 

12 

20 12, which k atso cited by Btdcy and Shkolnikov. It should be noted ?thti~ there 

is considerable: overlap. in the membership of time two groups. Both ignore or 

attempt to dimledit the, info& presented above. The AGNIR iqwt-t f'aiis to 

even mention the 1 classification ofradiolk-quency fields as possible human 

j 1 

13 carcinogens. Neither is a fair and balanced review of the scientific evidence 

14 

15 

16 

17 

18 

19 

20 

21 

concernhg .the huinan healtbeffects of radiofiequmcy fields. A much mure 

convincing nw+ewmf the evihdce is found'in the Ramazzini Jndtute' European 

hmd of Onedogy Library. Vsiurne 5, entitled "Non-thermal effects and 

meohanism of-interaction between elwtmmqpetic fields a& liviiig matter,'' 

published iii 2010. and in the Bwinhtivt? Repor. 2012. The primary reason that 1 

and the other authors prepared the Bioinitiaiive Reprt was and is to counter the 

prejudicial and false conclusio~ of these reports, and to do so by presenting a 

mmpehensivc review of scientific evidence. 



5 Report does not recommend exposure limits per se, but rather identifies exposures 

6 

7 

levels which are associated with biological effikts. some of which &e! adverse 

effects on human health. The public health chapter, of which I <am 8 co-author, 

8 identifies a '-no observed effect level'' (NOEL), bsd OR the scientific evidence 

9 

10 

fiom pr-reviewd scientific studies, then applies &ty fact- for sensitive 

populations (the f a ,  children, the aged, etc.) as is standard practice in deniical 

11 risk assessment. This chapter presents clear d m e n M o n  bf why inure stringent 

12 limits on exposure a- necesmy to protect human health. 

13 The Biolnitiatiw Report is aim& at restoring die balance, by providhg a 

t6 

17 

18 

inconsistencies. For emmpts, Rd. Hemy Lai of the University of Washington in 

the 2012 Biokitkztibe Reprtpmm@ summaries of 86 scientific studies OR 

gqwtoxic effects 9f radbfiqtmcy radiation p&iished since 2007, and finds that 

19 

20 

21 

22 

63% of these fmd-statisticdy significant positive eEits, \Ivhile of 155 new 

studies on neurological effects, p8 found &kcts. The Bioinitiatiw Report, unlike 

either the ICNIRP or AGNIR rema reviews of the scientific research available, 

both those showing and not showing biological effects and human disease, and 



1 d@-s am3usidns. based on the weight .of the evidence that standard setting 

2 organizatim were 'failing to properly take inta&coant. 

3 

4 Q. 

5 

6 

Rr.iBai)ey and Dr. SU-v testifid that: '+TkeLwe-fght of the eridetrce does 

, set support theidea that significarrt biologicrrl or adverse besltb effects c8u 

occur" fmm RF expsuwe. Xla yon agree with this conclusion? 

7 A. . , T b  stateinat is almost i m m p r e h e d l e  given the str;ength of the evidence 

8 I dmowtmthg consistent and serious dverse-heakb effects in both a n i d  and 

9 human studies.i The studies of great- importance are those whick demonstrated 

10 elevations4n cancers, especially leukemia and h i n  cancer: in association with 

11 

12 

exposure to radiofrequency EMFs. There is evidence that exposure to cell phone 

frequencies inc.msed.uptake af glucose in the btain"wh?ch indicates that RF 

13 radiation alteksr firndamental process withim the nervous system. The thousands of 

14 stu&s in celhrlat and animal systems provide additionalpevidence that 

15 

16 

radiofrquemy fields altek a host of biochemicaL physiolagical and behaviotd 

factors. Whi le . ce~dy  not evay study reports positive and statistically ' 

17 significant results, the majority do BS dady dwmnented in the 20 Z 2 Bohtiutive 

18 

19 

20 

. Report. No objective persorr could po9sibly malie a statemeiit'sucli as this ifthey 

' amst all fmiliar with the Iiterature published in'highquality, peer-reviewed' 

s&ntificjods..and if they are corning to the question with an open mind 

21 f: without a major conflict of interest. 
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Standards setting organizations aiinedat regulating RF e k p s m  have for a 

long time been dommated by,physicists and qgineers,,o€ten with close ties with 

the industry, with little input fiom biological and medical science. In spite of 

evidence to the comary, many such people have as a sQtement of faith that RF 

fields that do not cause nleasureable h u e  heating ornot ha& biologic e$%cts. 

This point of view is incompatible with the science. Standarcrs ?setting . 

organizations also ofken explicitly take into account the econmic impctwf the 

standards when faced with scientific uncertainty. Both because of their t r a k g  

and becatase of their ties with the industry. members of most of diese orgmizations 

have been reluctant to take the above bidugid fmdjngs into account when 

proposing .exposure limits. i 

These organizations have generally refirsed to accept epidmiolqgical a id  

laboratory resea& fmdings linking RF electromagnetic fields expostre with 

various non-thermal biolugical eEects, as being inconclusive and requiring Eurther 

research. The difficulty stew from the fact that, although links hawbeedl 

demonstrated Wpeatedly between RF ekcomqpetic fie& expute and nm- 

thermal biological effects in humans. there is a la& &'a compdiensive biological 

theory explaining why these eRkcts take place, itlEd theretore causality cam&, at 

the present time, be demonstrated with certainty. Anitndsdo not always respond 

tQ RF electromagmtic fields as do humans. Aiso..in some cases; mperimental 

results in cellular studies have not been replicated irn Qther laboratories; inkme 

eases attempts to duplicate results showed negative results or variations in the 

26 



1 results., These discrepancies are? however% normal in the research proc.ess and may 

2 

3 

4 

5 

result fiom slight, but significant differences in procedures; they indicate that 

biological systems are complex and.that different variables n d  to be iso’hted in 

order to fully understand these system. Research is still needed in orderAto 

detetrtraine w what extent non-thermal$ biologkal effects; may vary with frequency, 

6 

7 

8 

~ 4 t h  modulation mid d e p d  on the pulsed (instead of contimous) character of RF 

missions. There may also be variance between the leveis ofreaction df different 

 subjects for reas6119 that still rem& to be explained. This is what the resMh 

9 

10 

1 1 . 

12 

process, is about.. 111 biology and medicine there is nothing drat is 100% proven: 

ding of various illnesses, caacer and P;izh&ner’s. for exahple. is 

still Iargety incoi~iplete. We rely on statistical significance and weight of evidence 

and, theretbm on judgment. when drawing mncItGions about health effects. 

16 A. On the basis ctf the vast body of scientific literawe? many public hdt l i  experts. 

17 mnysdfindhr&ed, are of* opinion that ex*ure to W/MW radiation and EMF% 

18 

19 

,including in the range of 2.4G€€z, poses a. potential of serious threat to public 

health. The degree ofrisk will ~ a t y  with both the idtensity ZtMf duration of 

20 

21 

exposure. It is Eikely sodiety wit1 face markedly increased ineidmce oflieurotoxic 

efl’ects, ne-enmtive &eases, caiim and genotoxicity in the futufe, 
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resulting h n i  the e?rtreme and mostly hvalmtary exposllre to RFIMW radiation 

aad EMFS. 

Are you familiar with mart meter teehnob@ 

I am familiar with mart meter technology. 1 %  

2.4 GHz m g e  w&h peak p w w  densities of af)proxh@iy 6.W mYVldm'? 

22 Journal 3 1 : 15- €9), and this expostore has been associated with self-reported 
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1 experimental studies that provide some of the evidence of low intensity exposure 

2 effects from radiokquency radiation at low-intensity exposures: Beczruse'the 

3 

4 continuously exposed to RE. 

meters operate internlittently 247, an individual in the vicinity ofthe meter will be 

It is correct that the CMP sinart meters coinply with the FCC standard of I 
, L  

5 

6 niW/cm2. The problem is that the FCC standard is based on the assum&bri hat 

7 

8 the case. 

9 

there are no efkcts o E W  radiation other &an tissue k t k g .  Which is simply not 
$ 

For most mart meter use, the cumulative average RF exposure is not great, 

10 

11 

12 

13 

14 

but the repxted'lwdth eEixts are I&@. This raises the important question as to 

whether the exposure of greatest concern is the cumulative average. or rather the 

power levels in the pukes. This issue is discussed in Chapter 34 of the 2012 

Bioin#iative Repr t ,  which presents some evidence that it is the peak power that is 

important. However, the total exposure will only increase in the future as RF 

15 devices are being placed in every appliance in the home. and will use RF to 

16 communicate to the smart meter which will communicate with the utility. This 

17 will make the honie, especially the kitchen, a source of highly elevated RF 

18 

19 

20 

exposure whenever an appliance is used. 

Further investigation ofthe human health eEects of smart meter exposures 

is essential. In the meantime it is e?<tremely unwise to implement the smart grid 

21 with wireless smart meters until we understand fully the potential for harm to 

22 human health. 
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